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[57] ABSTRACT 
(i) Metal-free compounds of the formula 

(R2812 (R2811 

R X 

T1\(EN=N .\'= 
0% N OH 

1 
B1 

These compounds are useful as dyes for paper and tex 

tiles. 

19 Claims, No Drawings 



5,037,964 
1 2 

of which is unsubstituted or substituted by one to 
METAL-FREE SULFO GROUP-FREE BASIS three groups selected' from CMalkyl, Clstalkoxy 
DISAZO AND TRISAZO COMPOUNDS and halogen; 

CONTAINING TWO DIFFERENT B has a signi?cant of B1 independently of B1 or is 
6-HYDROXYPYRID-2-ONE COUPLING 5 -—N(R7)2; —A2—N(R7)1, or —A1R@(Rg)3R9A9; 

COMPONENT RADICALS A1 is C2.galkylene or cmalkenylene; 
A3 is C1.galkylene or Cgtgalkenylene; , 

This application is a continuation of application Ser. the alkylene groups of A1 and A; being uninterrupted or 
No. 06/794,193, ?led Nov. 1,1985 and now abandoned. interrupted by one —NR5-group and optionally being 
The invention relates to sulphonic acid group-free 1O substituted by one -—OI-I; 

~basic dyes useful for dyeing substrates such as textile each R7, independently, is hydrogen, C1.6a1kyl, C1. 
“and paper. éalkyl substituted by halogen, -—OH or —CN 

According to the invention there is provided com- group; phenyl-(C1.3alkyl), the phenyl ring of which 
pounds in free base or acid addition salt form and in is unsubstituted or substituted by l to 3 groups 
metal-free 1:1 or 1:2 metal complex form, of formula I 15 selected from halogen, C1_4alkyl and C1.4alkoxy; or 

(R2202 (R1202 (I) 

R X R 

Ti / N=N @ N=N \ T 

0 N on on N R0 
l l 
Bi B 

in which C5.6cycloall<yl. unsubstituted or substituted by l or 
R is hydrogen; C1.4alkyl; C5_6cycloalkyl unsubsti- 3 C1.4alkyl groups; 

tuted or substituted by one or two C1.4alkyl or both R7’s together with the N-atom to which they 
groups; phenyl, benzyl or phenylethyl, the phenyl 30 are attached form a 5- or 6-membered saturated 
group of the latter three substituents being unsub- ring which contains one to three heteroatoms 
stituted or substituted by one or two groups se- (hereinafter referred to as a cyclic signi?cance of 
lected from methyl, ethyl, methoxy and ethoxy; R7); 

T1 is hydrogen, —CN, —COOR4, -CON(R5)2 or each R8 independently has one of the non-cyclic or 
—SO3N(R5)3; 35 cyclic signi?cances of R7 except hydrogen and R9 

T has a signi?cance of T1 (independently of T1) or is is C1.4all<yl unsubstituted or substituted by phenyl; 
or 

both R8 groups, R9 and the N-atom to which they are 
attached form a pyridinium group (attached by its 

R3 40 N-atom) unsubstituted or substituted by one or two 
—‘EN A9 —N CH C1.4alkyl groups; when the Rg’s have a cyclic sig 

R (‘H g}, A9 or ni?cance of the R7’s together with R9 and the nitro 
3 §N/ ' gen atom to which they are joined, they preferably 

| 53 form a group B 

R" 45 

,-—, (B) 

6 - —iN 20 R A 5 R9 \_J 
50 

where 20 is —O——, a direct bond, —NH 

Xg is ---C——, —NR5— OI‘ —S——; - 
R3 is hydrogen, C1.4alkyl, —N(R5)2 or —CON(R5)2; 
R4 is C1.6alkyl or phenyl (C1.3alkyl); 
R5 is hydrogen or C1.4alkyl; or when two R5‘s are 55 

l a; 
—NRs. —ll‘KRsh A9, 

present attached to a nitrogen atom, both R5’s to 
gether with the N-atom to which they are attached --—SO;--, —SO—, —S—, or —CH2—; . a 
may form a saturated ring which contains one to each R28 independently is selected from hydrogen, 
three heteroatoms. halogen, —OH, C1.4alkyl and C1.4alkoxy; and 

R6 is C1.4all<yl; 60 X, when all four R23 groups are hydrogen, is selected 
B1 is hydrogen; C1.4alkyl unsubstituted or substituted from X1 to X61, X64 and X100 t0 X109; 
by a C1-4B1k0Xy or hydroxy grOuP; cs-e-cycloalkyl where X1 is a direct bond, Xzris a linear or branched 
unsubstituted or substituted by one to three C1.4al— C1.4alkylenc, i 
kyl groups or phenyl (C1.3alkyl), the phenyl group 
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each R43 independently is linear or branched C1. 
4alkylene, 

each R44 independently is hydrogen or C1.4alkyl, 
each g is independently 1,2,3 or 4, 

or X, when at least one R18 is other than hydrogen, is 
selected from X1, X2, X11, X13, X14, X15, Xn-Xn, 
X25, X32, X34, X57, X64 and X103; 

with the provisos that 

and 
(ii) the pyridone group containing B has at least 

one water-solubilising protonatable group or at 
least one water solubilising cationic group. 

For the avoidance of doubt, in X where the bridging 
group is asymmetric, it can be attached to phenyl group 
A at either end. For avoidance of doubt, a compound of 
formula I can be present in a mixture which may include 
one or more other compounds of formula I or not of 
Formula I. 
When the compounds of formula I are in 1:1 metal 

complex form, preferably the metal atom is copper, 
zinc, chromium, cobalt, nickel, iron or manganese and 
when the compounds of formula I are in 1:2 metal com 
plex form, preferably the metal atom is chromium, 
nickel, cobalt or iron. . 

In the speci?cation halogen means fluorine, chlorine, 
bromine or iodine, preferably chlorine. 
The term “protonatable basic group” includes 

protonatable primary, secondary and tertiary amino 
groups and the term “cationic group” includes quater 
nary ammonium groups. 
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Where any symbol appears more than once in a for 
mula unless indicated to the contrary its signi?cances 
are independent of one another. 
Any alkyl, alkylene or alkenylene present (capable of 

being linear or branched) is linear or branched unless 
indicated otherwise. The alkyl group of any alkoxy 
group is linear or branched unless indicated to the con 
trary. 
R is preferably R’ where R’ is methyl, ethyl, unsubsti 

tuted phenyl, unsubstituted benzyl or unsubstituted 
cyclohexyl. More preferably R is R" where R” is 
methyl or unsubstituted phenyl. 

T1 is preferably T1’ where R1’ is hydrogen, —CN or 
—CON(R5')3 where R5’ is de?ned below. T is prefera 
bly R’ has a signi?cance of R1’ independently of R1’ or 
18 

where R3’ is de?ned below. 
T1 is more preferably T1” where T1” is hydrogen, 

—CN or —CONH3. T is more preferably T" where R" 
is hydrogen, —CN or 

I 
2 (ll A6 

where R3" is de?ned below. 
B1 is preferably B1’ where B1’ is hydrogen, methyl, 

ethyl, —CHZOH, —C3H4OH, cyclohexyl, benzyl, 
—C3H4OCH3 or —C3H4OC5. B1 is more preferably B1” 
where B1” is hydrogen, methyl, ethyl, benzyl, —C2_ 
H4OCH3 O1‘ —CHZOH. 
B is preferably B’ where B’ is hydrogen, —CHZOH, 

—CH3, —C3H5, ~CZH4OH, unsubstituted cyclohexyl, 
benzyl, —(CH2)1-s-N(R7')2 Or —(CH2)2 
3N59(Rg’)3R9’A9, where the symbols are de?ned be 
low. B is more preferably B” where B” is hydrogen, 
—CH3, —C1H5, benzyl, —CHZOH, —(CH2)2_3N(R7”)2 
0r —(CH2)2-3N@(Rs"):R9"Ae 

Preferably R38 is R28’ where R38’ is hydrogen, chloro, 
—OH, methyl or methoxy. ‘ 

Preferably R3 is R3’ where R3’ is hydrogen, methyl, 
ethyl, --NH3, —N(CH3)Z,‘ —CON(CI-l3)2 or 
—CON(CgI-l5)g. More preferably R3 is R3’ where R3” is 
hydrogen or methyl. 

Preferably R5 is R5’ where R5’ is hydrogen, methyl or 
ethyl, or when two R5’ groups are present attached to a 
nitrogen atom, both R5” groups together with the N 
atom form an unsubstituted pyrrolidine, piperidine, 
morpholine, piperazine or N-methylpiperazine group. 
Most preferably R5 is R5" where R5” is hydrogen or 
methyl. 

Preferably RélS R6’ where R6’ is methyl or ethyl. 
Preferably R7 is R7’ where R7’ is hydrogen, linear or 

branched CMalkyl, unbranched hydroxy C2.3alkyl, 
benzyl, 2-chloroethyl or 2-cyanoethyl (hereinafter re 
ferred to as the non-cyclic signi?cances of R7" or both 
R7’ groups together with the N-atom to which they are 
attached form a pyrrolidine, piperidine, morpholine, 
piperazine or N-methylpiperazine group. 
More preferably R7 is R7” where R7” is hydrogen, 

methyl, ethyl or 2-hydroxyethyl (hereinafter referred to 

60 

8 
as the non-cyclic signi?cances of R7” or both R7” 
groups together with the N-atom to which they are 
attached form morpholine, piperidine, piperazine or 
N-methylpiperazine; 

Preferably R8 is R3" where R3’ is one of the non 
cyclic signi?cances of R7’ except hydrogen and R9 is 
R9’ where R9’ is methyl, ethyl, propyl or benzyl or both 
R3’ and R9’ together with the N-atom to which they are 
attached form a pyridinium ring unsubstituted or substi 
tuted by one or two methyl groups or 

a group B’ 

where Z0 is -O—, a direct bond; —CH3—, —NH—, 

More preferably R3 is R3” where R3” is one of the 
cyclic or non-cyclic signi?cances of R7” except hydro 
gen and R9 is R9” where R9" is —CH3, —C2H5 or ben 
zyl or both R8” and R9" groups together with the N 
atom to which they are attached form a pyridinium 
ring, unsubstituted or substituted by one or two methyl 
groups, or a group B’ de?ned above. 
X is preferably X’ where X’, when all four Rzg'S are 

hydrogen, is selected from X1, X5, X6, X7, X10, X11, 
X12, X16, X17, X22, X15, X26, X27, X30, X51, X49, X50, 
X51, X52, X53, X54, X58, X59, X64, X101 (Where R43iS 
—(CH:)1-2—), X103 (Where R43i5 —(CH1)io:— and R45 
iS —NH(CHZ)203——N(C2H5)2), X104 (where R44=H and 
g=2 0f 3), X103 (Where R43 is —(CH2)1-3—), XX70-90 
and XXHO, where X7090 and X170 are as de?ned below: 
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-continued _ 

X73 '—N—CO_N_, 
l l l ‘ 

CH1 CH3 -rl~1 ,—N H N—C;H4NH3, --N H 

,N 5 CH3 \___/ 
x79 -N——-C/ \C—N-, 

(‘3H3 ,l,\ é,“ -OCH5, —OH, -NH;, —N(CH;CH3OH)2 
\(|:/ 

R450 10 

/N\ —T 
— — / — _ X30 NH ? fl: NH , CH3 

N§ /N 
f 15 -NH(CH2)3N(C2H5)2 or —OC2H5. 
R45” More preferably X is X" where X", when all four 

Rzs’S are hydrogen, is X1, X11, X17, X27, X51, X52, X54, 
X31 __CH2_, X82 _(CH2)2__, X83 _(CH2)3__., X64, X70 t0 X77, X79, X20, X32, X85 t0 X90 Or X110; or X" 
X84 —(CH“)4—, Xss —CO—NH_(CH,),_N_ when at least one R23 is other than hydrogen, is X1, X1 1, 
H___CO_" ' ' ' 2O X17, X64, X71, X30, X33 or X35, the symbols X being as 

x86 —CO—NH—(CH2)3—NH—CO—, x87 de?ned above» ‘ 
__CO_NH_(CH2)4_NH_CO_’ Preferred compounds of formula I are those 1n free 

base or acid addition salt form and in metal-free, 1:1 or 
1:2 metal complex form of formula II 

R’ X’ R (m 

T1’ / N=N 4 4 N=N \ T’ 

/ i 3 a i I 
o/ N OH Rzs' Rzs' 011 N $0 

| l 
B1’ B‘ 

X38 —CO—T_(CHI)Z—T—CO_' where the symbols are as de?ned above and with the 
CH; CH; provisos that 

(i) on rings A and B independently, X’ is attached in 

X” —CO-NH--CH3—-CH—NH—CO-, the 3 or 4 position (shown), 
(12H (ii) the pyridone group containing 8]’ has no water 

3 40 solubilising protonatable basic or cationic group, 

x —co-N11—c11—c11—'1\'H-co— d wand . . . go | | an (111) the pyridone group containmg B’ has at least one 
53C CH3 water-solubilising protonatable basic group or at 

X least one water-solubilising cationic group. 
“O N \JHC H “H N NH__ 45 More preferred compounds of formula I are those in 

._.NH_}/ Y‘ 2 4‘ \r free base or acid addition salt form and in metal-free, 1:1 
0 0 or 1:2 metal complex form of formula III 

N N N N 

(III) 

in which the symbols are as de?ned above and with the 
60 provisos that 

(i) on rings A and B independently, X’ is attached in 
or X'm when at least one R28 is other than hydrogen, the 3 or 4 position (shown), 

is X1, X11, X13, X17, X64, X70, X71, X74, X30, X31, (ii) the pyridone group containing B1’ has no water 
X33, X85, X36, X33 or X103, where the symbols X are solubilising protonatable basic or cationic group, 
above de?ned, 65 and 

where . (iii) the pyridone group containing B’ has at least one 
R43,, is hydrogen, Cl, —-CH3 or --OCI-I3, water-solubilising protonatable basic group or at 
R45ai Cl, ——NH(CH3)2OH, least one water-solubilising cationic group. 
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Preferred compounds of formula I in 1:1 or 1:2 metal 
complex form and in free base or acid addition salt form 
are of formula IV 

Rgga is hydrogen, halogen or C1_4alkyl; 
Me when the compound of formula IV is in 1:1 metal 
complex form, is copper, zinc, chromium, manga 
nese, cobalt, iron or nickel and, when the com 
pound of formula IV is in 1:2 metal complex form, 
is chromium, iron, nickel or cobalt, and the remain 
ing symbols are as de?ned above. 

Preferably Me, when the compound of formula I is in 
1:1 metal complex form, is copper or iron and, when the 
compound of formula I is in 1:2 metal complex form, 
Me is cobalt or iron. 
More preferred compounds of formula I in 1:1 or 1:2 

metal complex form are those of formula IV in which R 
is R’; T, is R1’; B1 is B1’; T is T’; X is X’; and B is B’; the 
symbols being as defined above. 
Most preferred compounds of formula I in 1:1 or 1:2 

metal complex form are those of formula IV in which R 
is R"; R1 is R1”; B1"is B"; T is T”; X is X” and B is B”; 
the symbols being as defined above. 

Further, according to the invention there is provided 
a process for preparing compounds of formula I com 
prising coupling 1 mole of a tetraazotised compound of 
formula VI 

(R292 (VI) 

tRzslz 

NH: 

to 1 mole of a compound of formula VII 

R (VII) 

T O N OH 

I 
B 

and 1 mole of a compound of formula VIII 

R (VIII) 

T1 / 

0% N OH. 
| 
B1 

Compounds of formulae VI, VII and VIII are known 
or may be made by known methods from known com 
pounds. 

R X 

@ \QN / i i 
“0/ N O-Me o R2811 R28‘; O-—--Me-O 

l 
BI 

inwhich 
15 

25 

35 

45 

55 

65 

12 
Coupling to form compounds of formula I can be 

carried out according to known methods. Advanta 
geously, coupling is carried out in aqueous (acid, neu 

(IV) 
R 

NfYT \ N \0 
| 

tral or alkali) medium at a temperature from — 10° C. to 
room temperature, if necessary in the presence of a 
coupling accelerator such as pyridine or urea. Alterna 
tively, coupling may be effected in a mixture of sol 
vents, for example, water and an organic solvent. 

Metallisation of the compounds of formula I can be 
achieved by known methods. 
The azo compounds of formula I in 1:1 metal com 

plex form may be prepared by metallising compounds 
of formula I in metal-free form with a metal selected 
from copper, cobalt, iron, nickel, manganese, chromium 
and zinc., ’ 

The azo compounds of formula I in 1:2 metal com 
plex form may be prepared by metallising compounds 
of formula I in metal-free form with a metal selected 
from chromium, nickel, cobalt and iron. I 
A further method for the preparation of an azo com 

pound of formula I in 1:2 metal complex form is react 
ing an azo compound of formula I in metal-free form 
with an azo compound 1:1 metal complex when the 
metal is chromium, nickel. cobalt or iron. 
The metallisation process to form a 1:1 metal complex 

is advantageously carried out by treating 1 mole of azo 
compound with a metallising agent containing 1 equiva 
lent of metal. _ 

lzl Metal complex formation using copper can be 
carried out by directly reacting a compound of formula 
I with a metal salt or by oxidative coppering preferably 
at 40°—70° C. and at a pH of 4-7 in the presence of a 
Cu(II) salt or with copper ?lings in the presence of 
H302 or any other oxidizing material or demethylating 
coppering can be effected in a pH range of 3-4. 

Metallisation is carried out advantageously in aque 
ous medium or in a mixture of water and a water-misci 
ble organic solvent, for example, acetone, lower alkyl 
alcohols, dimethylformamide, formamide, glycols or 
acetic acid at a pH range from 1.0 to 8.0, preferably pH 
2 to 7. The metallisation process may be carried out at 
a temperature from room temperature to the boiling 
point of the reaction medium. 

Alternatively, metallisation may be effected in a 
wholly organic medium (for example dimethylformam- 
ide). Advantageously, for instance, cobaltisation may be 
carried out in the presence of an inorganic nitrite such 
as lithium, sodium, ammonium or potassium nitrite in 
the ratio of 2 to 6 moles bf nitrite per gram atom of 
cobalt. 

Suitable cobalt-yielding compounds are, for example, 
cobalt(II) and Co(III) sulphate, acetate, formate or 
chloride. 

Copper-yielding compounds are, for example, cupric 
sulphate, cupric formate, cupric acetate and cupric 
chloridate. 
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The nickel-yielding compounds are Ni(II) or Ni(III) 
compounds, such as nickel formate, nickel acetate and 
nickel sulphate. 

Preferred manganese-yielding compounds are Mn(II) 
compounds and iron-yielding compounds are Fe(ll) or 
Fe(III) compounds. Examples of these and zinc-yield 
ing compounds are manganese, iron and zinc formate, 
acetate and sulphate. 

Preferred chromium-yielding compounds are Cr(II) 
and Cr(III) formate, acetate and sulphate. 

In the compounds of formula I, the anions A69 can be 
any nonchromophoric anions such as those conven‘ 
tional in basic dyestuff chemistry. Suitable anions in 
clude chloride, bromide, sulphate, formate, bisulphate, 
methylsulphate, aminosulphonate, perchlorate, ben 
zenesulphonate, oxalate, maleate, acetate, propionate, 
lactate, succinate, tartrate, malate, methanesulphonate 
and benzoate as well as complex anions, for example 
zinc chloride double salts and anions of boric acid, citric 
acid, glycollic acid, diglycollic acid and adipic acid or 
addition products of ortho boric acids with polyalco 
hols with at least one cis diol group present. These 
anions can be exchanged for each other by ion exchange 
resins on reaction with acids or salts (for example via 
the hydroxide or bicarbonate) or according to German 
Offenlegungsschrift 2,001,748 or 2,001,816. 
The azo compounds of formula I are suitably worked 

up into solid or liquid preparations, for example by 
granulation to form granulates in quaternised form and 
/or the salt of the corresponding mineral acid or or 
ganic acid or by dissolving in a suitable solvent. The 
compounds of formula I are suitable for dyeing, pad 
ding or printing on ?bres, threads or textile materials, 
particularly natural or regenerated cellulose materials, 
for example cotton, or synthetic polyamides or syn 
thetic polyesters in which the acid groups have been 
modi?ed. Such a polyamide is described in US. Pat. 
No. 3,379,723. 
The azo compounds of formula I may also be applied 

to bast ?bres such as hemp, flax, sisal, jute, coir or 
straw. 
The azo compounds of formula I are also used for 

dyeing, padding or printing ?bres, threads or textiles 
produced therefrom which consist of or contain homo 
or mixed polymers of acrylonitrile or of lldicyano 
ethylene. 
The textile material is dyed, printed or pad-dyed in 

15 

25 

30 

35 

45 

accordance with known methods. Acid modi?ed-polya- ' 
mide is dyed particularly advantageously in an aqueous, 
neutral or acid medium, at temperatures of 60° C. to 
boiling point or at temperatures above 100° C. under 
pressure. 
The textile material may also be dyed by the com 

pounds of formula I in organic solvents, e.g. in accor 
dance with the directions given in German Offen 
legungsschrift 2,437,549. 

Cellulose material is mainly dyed by the exhaust pro 
cess, i.e. from a long or short bath, at room temperature 
to boiling temperature, optionally under pressure, 
whereby the ratio of the bath is from 1:1 to 1:100 and 
preferably from 1:20 to 1:50. If dyeing is effected from 
a short bath, then the liquor ratio is 1:5 to 1:15. The pH 
of the dye bath varies between 3 and 10 (for short and 
long dyebaths). 
Dyeing preferably takes place in the presence of elec 

trolytes. 
Printing may be effected by impregnation with a 

printing paste produced by known methods. 

50 

55 

65 

14 
The dyes of formula I are also suitable for dyeing or 

printing paper, e.g. for the production of bulk-dyed, 
sized and unsized paper. The dyestuffs may similarly be 
used for dyeing paper by the dipping process. The dye 
ing of paper is effected by know methods. ' 
The dyes of formula I are also suitable for dyeing or 

printing leather by known methods. 
Dyeings with good fastness are obtained on both 

paper and leather. 
Dyeings made with the dyes of formula I on leather 

have good light-fastness properties, good diffusion 
properties in PVC, good water-, wash- and sweat-fast 
ness properties, good fastness to dry cleaning, good 
fastness to drops of water and to hard water and good 
fastness to milk, soap, NaOH, fruit juice and sweetened 
drinks. Further, they show a good nuance stability. 

Dyeings prepared with dyes of formula I on paper 
produce a substantially clear spent liquor which is im 
portant for environmental reasons. The dyes of formula 
I have good build-up properties, do not run when ap 
plied to paper and are not pH sensitive. Dyeings pro 
duced with dyes of formula I have good light fastness 
and the nuance on exposure for a long time to light 
fades tone in tone. The dyes of formula I have good 
wet-fastness properties not only for water but also for 
milk, soap, water, sodium chloride solution, fruit juice, 
and sweetened mineral water. Further, dyeings made 
with dyes of formula I are fast to alcoholic beverages 
due to good alcohol fastness. Further the dyes of for 
mula I have good nuance stability. 
The dyes of formula I may be converted into solid or 

liquid preparations. Processing into stable liquid or solid 
dyeing preparations may take place in a generally 
known manner, advantageously by grinding or granu 
lating (for solid preparations) or by dissolving in suit 
able solvents optionally adding an assistant, e. g. a stabi 
liser or dissolving intermediary such as urea (for liquid 
preparations). Such preparations may be obtained for 
example as described in French Patent Speci?cations 
1,572,030 and 1,581,900 or in accordance with DOS 
2,001,748 and 2,001,816. ' 

Liquid dye compositions are preferably as follows: 
1 Part by weight of a dye of formula I 
0.01-l Part by weight of an inorganic salt (preferably 

0.01 to 0.1 parts) 
0.01-1 Part by weight of an organic acid such as 

formic, acetic, lactic, citric, propionic or methox 
yacetic acid 

0.01-8 Parts by weight of water 
0-5 Parts by weight of a solubilising agent such a 

glycols (diethylene glycol, triethylene glycol or 
hexylene glycol), glycol ethers such as Methyl 
Cellosolve ®, Methyl Carbitol ®, butylpoly 
glycol, urea, formate and dimethylformamide. 

Solid dye compositions are preferably as follows: 
1 Part by weight of a dye of formula I 

' 0.01-l Part by weight of an inorganic salt (preferably 
0.01 to 0.1 parts) ' 

O-8 Parts by weight of a preparation agent such as 
urea, dextrin, glucose or d-glucose). 

The solid compositions may contain up to 20% wa 
let. 
The new dyes are also useful for dyeing polyacryloni 

trile or polyamide having modi?ed anionic groups on 
polyester. "1‘ ' 
The invention will now be illustrated by the follow 

ing Examples in which all parts and percentages are by 
weight and all temperatures are in °C. 
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ate and 16.8 parts of 6-hydroxy-4-methyl-3-car~ 
EXAMPLE 1 bonamidopyridone. 

25.7 Parts of l-nitro-3'-aminobenzanilide are diazo- The precipitated dyestuff is ?ltered and washed with 
tised at O°—5° in 200 parts of water and 30 parts of 30% neutral water. The residue dissolves in a mixture of 
HCl with 6.9 parts of sodium nitrite by known methods. 5 lactic acid and water with yellow colour. A dyestuff of 
To the ice cooled diazo solution, 32.3 parts of the the formula 10 

0 CH3 (1C) 
ll 

Nl-l2"C N=N C-NH / n 

O ' C) / 6 
o’ N on N=N \ N 

l 
H 

\ 
OH l|~l \O lactate 

(CH2)3NH(CH3)2 
@ 

compound of formula la, 20 results that dyes paper a yellow tone. The resulting 
dyeings have good wet-fastness properties, good light 

(la) fastness properties and leave a colourless spent liquor. 
On paper the dyes build-up well. The dye has good 

0 solubility properties and can be dissolved in dilute for 
25 mic acid, acetic acid or methoxyacetic acid. 

EXAMPLE 2 

Instead of the l-nitro-3+-aminobenaznilide, 26.9 
parts of 1-acetylamino-3'-aminobenzanilide are em 

OH 30 ployed in the procedure of Example 1. After diazotisa 
tion and coupling the compound of formula 2 

(Z8) 

cm-g-nn CI—NH 
0 CH1 

_ j e 

N N \ N 0 2C1 

HO %O 
l 

(CH:)3NH(CH3)2 
a 

dissolved in 100 parts of water, are added dropwise. results_ 
The resulting dyestuff 15 of formula 1b 45 To the dye solution, 70 parts of HCl (about 30%) is 

NO; (i-NH 
CH3 . 

N-—N \ n 6 2C] 

OH %O 

The pH is brought to 7 to 7.5 by the addition ofa 30% 
NaOH solution. The nitro group is reduced by the drop- 60 
wise addition of 9.5 parts of NagS dissolved in 50 parts 
of water. The dyestuff precipitates out and is ?ltered 
and washed with 500 parts of water. added and the mixture is stirred for 3 hours at 35°~40°. 
The damp dye is diazotised in 300 parts of water and Upon the addition of 6.9 parts of sodium nitrite at O“-4°, 

45 parts of 30% HCI with 6.9 parts of sodium nitrite at 65 diazotisation occurs. The orange diazo solution is then 
O°~5° by known methods. coupled to 6-hydroxy-4-methyl-3-carbonamidopyri 
The orange-colored solution is added part by part to done according to Example. After isolation to form the 

a solution of 500 parts water, 106 parts sodium carbon- dye of Example 1 (i.e'. of formula 10) which is isolated. 



5,037,964 
17 18 

EXAMPLES 3 TO 44 ‘Commued 

Compounds of the formula 

3 3' 
CH3 X CH3 

0% N 0H 0H N To 
H I 

B CON(C2H5)2 

in which the symbols are de?ned in Table 1 below can “24 ~ 
be prepared by a method analogous to that of Examples 15 T4 is —N 0 A9 
l and 2 from suitable reagents. 

In the following Table the symbols used are: 

“(3 
T5 is N A A9 

T ‘ TI 0 A9 20 9:7 l5 "‘ 

l / \ N 

H 

~19 25 — 

T1 is “N 0 A9 T6 is —N A6 

E N@—CH3 
CH3 

30 T7 is —CN 
_ T3 is —CONH3 

T3 is --l\l 0 mew); A6 M1 ls —CHZCHZOH 
' M3 18 —(CH2)2—N(CH3)2 

M4 is —(CH2)3—N(CH3)2 
35 M5 is —(CH2)2-—N@(CH3)3A9 

M6 is ——(CI‘Iz)3—I‘IEB(CHs)3/\e 
M7 is —CH3OH. 

TABLE 

Ex‘ position of X position of X 
No, T4 T}; B on phenyl ring A X on phenyl ring B 

3 H T] H 4- —CONH— I 3' 

4 H T: H " " ' ' " 

5 H T3 H " " 

6 H T4 H 1 " 

7 H T5 H ' ' 

8 H T6 H " " 

q H Ti M4 " " 

lO T7 T1 M6 " ' " 

l 1 T7 T1 M3 " ' ii 

12 T3 Ti M6 " " H 

l3 T3 T2 M7 " " 

14 T3 T1 M3 " " i 

l5 T3 T1 M3 " " 

16 T3 T1 M5 " I’ , 

17 H T1 M3 " " 4, 

18 H T3 . 7 " " " 

l9 T7 T1 M4 " " ' 

20 T7 T; H " " ,, 

Zl T7 T1 M3 " ' ii 

22 H T1 M4 3- " 3' 
23 T7 T2 H " " i, 

24 T3 T1 M4 ’ 4’ 
25 H T; M4 3- —NHCO— 4' 
26 T7 T3 H ' ii .. 

27 T8 T1 M4 ' ‘I 

28 T3 T1 M5 " " 

29 H T1 M4 4- '-CONHCH3CH3NHCO— 
30 T7 T3 M6 " " " 

31 T3 ' T1 M5 " " 
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TABLE-continued 
Ex. position of X position of X 
No. T4 T]; B on phenyl ring A X on phenyl ring B 

32 H T] M4 3- i 3'- . 

N G N 
-—NH N NH 

33 T7 T2 IVI5 
34 T5 T] M6 

35 H T] M7 IKCHmMQHsh 

N O N 
—NH)\ N NH 

36 T7 Ti. H " 
37 T3 T] H ' 
as H T; H 

40 H T4 H NH(CHz)3N(C2H5)2 " 

.. N _< 

0H6 N . 
~ % 

NH 

41 H T] H 3- NH(CH3)3N(C3H5)3 IKCHZMXTCZHQZ 3' 

Q N Q N 
—:~;H/k N )\NHCH3CH1NH)\ N NH— 

42 T3 T3 H 

43 H T] H 3 /__\ 3' 

N H N—CH3CH3Nl-Ig 

N C) N 
_NH)\ N )\NH_ 

44 T7 T] H 
45 T3 T] M7 

In the following application examples the compounds 
of Examples 1 to 44 are added in acid addition salt form, 
where appropriate. 

APPLICATION EXAMPLE A 

70 Parts of chemically bleached sulphite cellulose 
obtained from pinewood and 30 parts 'of chemically 
bleached sulphite cellulose obtained from birchwood 
are ground in 2000 parts of water in a Hollander. 0.2 
Part of the dye of Example 1 is added to this pulp. Paper 
is produced from this pulp after mixing for 20 minutes. 
The absorbent paper which is obtained in this manner is 
dyed a yellow tone and the waste water is practically 
colourless. 

APPLICATION EXAMPLE B 

0.5 Part of the dye of Example 1 is dissolved in 100 
parts of hot water and cooled to room temperature. The 
solution si added to 100 parts of chemically bleached 
sulphite cellulose which have been ground in a Hol 
lander with 2000 parts of water. Sizing takes place after 

50 

65 

a thorough mixing for 15 minutes. The paper which is 
produced from this material has a yellow tone of me 
dium intensity and has good fastness properties. 

APPLICATION EXAMPLE C 

An absorbent web of unsized paper is drawn at a 
temperature of 40° to 50° through a dye solution having 
the following composition: 

0.5 parts of the dyes mixture of Example 1 
0.5 part of starch 
99.0 part of water. 
The excess dye solution is squeezed out through two 

rollers. The dried web of paper is dyed a yellow tone 
and has good fastness properties. 

APPLICATION EXAMPLE D 

2 Parts of the dye of Example 1 are dissolved in 4000 
parts of demineralised water at 40° C. 100 Parts of a 
prewetted cotton textile substrate are added and the 
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bath is raised to boiling point over 30 minutes and held 
at the boil for 1 hour, topping up with water where 
necessary. After removing the dyed web from the bath, 
washing and drying, a yellow dyeing is obtained with 
good light fastness and wet fastness properties. The dye 
exhaust practically totally and the waste water is practi 
cally colourless. 

APPLICATION EXAMPLE 

- 100 Parts of freshly tanned and neutralized chrome 
leather are agitated for 30 minutes in a vessel with a 
dyebath of 250 parts of water and 1 part of the dye of 
Example I at 55° C. and are then treated in the same 
bath for 30 minutes with 2 parts of an anionic fatty 
liquor based on sulphonated train oil. The leather is then 
dried and prepared in the normal way, giving a leather 
evenly dyed in a scarlet tone. 
Other low affinity vegetable-tanned leathers can be 

similarly dyed by known methods. 
Any one of the dyes of Examples 2 to 43 may be used 

in place of that of Example 1 in any one of Application 
Examples A to E. 
What is claimed is: 
1. A compound of the formula 

(R2202 (Rat): 

R - X 

Tffthi=t~l N: / 
0/ N on 

| 
B1 

R 

=N \ T 

\ 
on N \0 

l 
B 

or an acid addition salt thereof, 
wherein 
B is hydrogen; C1.4alkyl; C1.4alkyl monosubstituted 
by C1.4alkoxy or hydroxy; C5.6cycloalkyl; C5.6cy 
cloalkyl substituted by l to 3 C1.4alkyl groups; 
phenyl(C1.3alkyl); phenyl(C1.3alkyl) the phenyl 
ring of which is substituted by l to 3 substituents 
selected from C1.4all<yl, 'C1.4alkoxy and halo; 

wherein . 

A1 is linear or branched C2.galkylene; linear or 
branched C2.g8ll(ylCtl6 interrupted by one 
—-NR5—; linear or branched C2.3alkylene mono 
substituted by hydroxy; linear or branched C2. 
salkylene monosubstituted by hydroxy and inter 
rupted by one —NR5—; or linear or branched 
Cz.galkenylene, 

A2 is linear or branched C1_galkylene; linear or 
branched alkylene having a maximum of 8 car 
bon atoms and interrupted by one —NR5—; 
linear or branched C1_gall<ylene monosubstituted 
by hydroxy; linear or branched alkylene having 
a maximum of 8 carbon atoms monosubstituted 
by hydroxy and interrupted by one —NR5—-; or 
linear or branched C3.3alkenylene, 

5 

25 

35 

45 

55 

22 
each R7 is independently hydrogen; C1.6a1kyl; C2. 

éalkyl monosubstituted by halo, hydroxy or cy 
ano; phenyl (C1.3alkyl); phenyl(C1.3alkyl) the 
phenyl ring of which is substituted by l to 3 
substituents selected from halo, C1_4alkyl and 
C14alkoxy; C5.6cycloalkyl or C5_6cycloalkyl 

' substituted by l or 3 C1.4alkyl groups, or 
—N(R7)2 is a 5- or 6-membered saturated ring con 

taining a total of 1 to 3 hetero atoms, 
each R8 is independently C1_6alkyl; C2.(,alkyl mon 

osubstituted by halo, hydroxy or cyano; phe 
nyl(C1.3alkyl); phenyl(C1_3alkyl) the phenyl ring 
of which is substituted by 1 to 3 substituents 
selected from halo, C1..;alkyl and claalkoxy; 
C5-6cycloalkyl or C5.6cycloalkyl substituted by l 
to 3 C1.4alkyl groups, or 

—N$(Rg)2— is a 5- or 6-membered saturated ring 
containing a total of 1 to 3 hetero atoms, and R9 
is C1.4alkyl or phenyl(C1.4alkyl), or 

—N‘37(Rg)2R9 is pyridinium or pyridinium substi 
tuted by l or 2 C1.4alkyl groups, 

B] is hydrogen; C1.4alkyl; C1.4alkyl monosubstituted 
by C1.4alkoxy or hydroxy; C5.6cycloall<yl; C5.6cy 
cloalkyl substituted by l to 3 Ci.4alkyl groups; 
phenyl(C1.3alky1) or phenyl (C1.3alkyl) the phenyl 
ring of which is substituted by l to 3 substituents 
selected from C1.4alkyl, C1.4alkoxy and halo, 

each R is independently hydrogen; C1.4alkyl; C5-6cy 
cloalkyl; C5.¢,cycloalkyl substituted by l or 2 C1. 
4alkyl groups; phenyl; phenyl substituted by 1 or 2 
substituents selected from methyl, ethyl, methoxy 
and ethoxy; benzyl; phenylether; or benzyl or 
phenylethyl the phenyl ring of which is substituted 
by l or 2 substituents selected from methyl, ethyl, 
methoxy and ethoxy, 

each R38 is independently hydrogen, halo, C1.4all<yl 
or C1.4alkoxy, 

T" is hydrogen, cyano or 

wherein R3" is hydrogen or methyl, 
T1" is hydrogen, cyano or -—CONH2, and 
x is a direct bond, linear or branched C1.4alkylene, 
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-continued -continued 

| \( NH_R43_NH__|/ Y I R4315 halo: Qaalkyl or C1.4alkoxy, R44 0 0 R44 each R43 is independently linear or branched C1. 
N N N N ~talkylene, 

\I/ \l/ 30 each R44 is independently hydrogen or C1.4alky1, 
R45 - R45 _ each R45 is independently halo, hydroxy, methoxy, 

ethoxy, amino, 2-hydroxyethylamino, N,N-di-(2 
with the provisos that (i) when X is asyrnetric, hydroxyethyl)arnino, —NH~—-(CH 
either end is attached to Ring A and (ii) when at 2)a_N(C2H5)2, N-methyl-N-phenylamino, N 
least one R13 is other than hydrogen, X is a direct 35 _ cy¢1Qhexy1-N-Methylamino, piperidino or N 
bOnd, linear or branched ci-4?lkylene, aminoethylpiperazino, wherein a is 2 or 3, and 
—CO—NH—, each g is independently l, 2, 3 or 4, 

wherein R5 is hydrogen or C1.4alkyl, 
each A9 is independently a non-chromophoric anion, 

40 and each halo is independently ?uoro, chloro, 
--1’\Y—CO—v -CO-'NH , bromo or iodo, 

(‘3H1 with the proviso that at least one of B and R” is or 
' ' contains a water-solubilizing protonatable group or a 

water-solubilizing cationic group. 
45 2. A compound according to claim 1. 

-C0—NH R42, 3. A compound according to claim 1 having the for 
mula 

NH-CO 

NH-CO 

or an acid addition salt thereof, 
wherein - 

60 B’ is hydrogen, methyl, ethyl, hydroxymethyl, hy 
droxyethyl, cyclohexyl, benzyl, —(CH2. 
)b—N(R7')2 0r —(CH2)a-—N‘@(Rs')2R9'Ae, 

wherein each R7’ is independently?\ hydrogen, C1_6alkyl, 
6S n-hydroxy(C3.3alkyl), ben'zyl, 2-chloroethyl or 

Z-cyanoethyl, or 
R44 R44 kg @ —N(R7’)2 is pyrrolidino, piperidino, morpholino, 

piperazino or N-rnethylpiperazino, 
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each R8’ is independently C1.6alkyl, n-hydroxy(Cg. 
salkyl), benzyl, 2-chloroethyl or Z-cyanoethyl, 
and 

R9’ is methyl, ethyl, propyl or benzyl, or 
—N(Rg’)gR9' is pyridinium, pyridinium monosub- 5 

stituted or disubstituted by methyl or 

each R6 is independently C1.4alkyl, and 
R9’ is as de?ned above, 20 

l 
CH3 

—NH-CO 

28 
B1’ is hydrogen, methyl, ethyl, hdyroxymethyl, hy 

droxethyl, cyclohexyl, benzyl, methoxyethyl 0r 
ethoxyethyl, 

I each R’ is independently methyl, ethyl, phenyl, ben 
zyl or cyclohexyl, 

each R28’ is independently hydrogen, chloro, methyl 
or methoxy, 

T" is hydrogen, cyano or 

wherein R3" is hydrogen or methyl, 
T1" is hydrogen, cyano or —CONH3, and 
X’, when each R38’ is hydrogen, is a direct bond, 
-—CH2—, ——(CH2)23—, ——(CDH2)3—, ——(CH2)4—-, 

CH3 CH3 

CH3 CH3 

CH3 CH3 CH3 
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-continued 

*m-féY T6?“ 
N Y N Y N 

and, when at least one R38’ is other than hydrogen, 
is a direct bond, -—CH2—, —(CH2)3-, 35 
—CO—~NH—, 

end is attached to Ring A, 
wherein 

—CO—NH NH-CO_. '-SO3'-NH—, 

4alkylene, 

with the proviso that when X’ is asymmetric, either 

40 R42a is hydrogen, chloro, methyl or methoxy, 
each R43 is independently linear or branched C1. 

R45 is halo, hydrox'y; methoxy, ethoxy, amino, 2 
N,N-di(2-hydroxyethyl 

] I ll I I II 
N 

N peridino or N-aminoethylpiperazino, 
C C R45a is chloro, hydroxy, methoxy, ethoxy, amino, 
I I Z-hydroxyethylamino, N,N-di-(2-hydroxyethyl 
R450 ~ R450 50 )amino, 3-diethylaminopropylamino, N-methyl-N 

_CO._NH_(CHZ)Z_NH_CO_, phenylamino, N-cyclohexyl-N-methylamino, pi 
_ peridino or N-aminoethylpiperazino, 

—CO—NH—(CH2)3-NH—CO_' each 0 is l or 2, and g is l, 2, 3 or 4, 

each a is independently 2 or 3; 
CH3 CH3 each b is independently l, 2 or 3, and 

each A9 is independently a non-chrornophoric anion, 
"CO_NH*CR43_CO_NH_ 0‘ with the provisos that (i) X’ is in the 3- or 4-position 

of each of Rings A and B independently and (ii) at 
60 least one of B’ and T" is or contains a water-solu 

izing cationic group. 
4. A compound according to claim 3. 

R45 5. A compound according to claim 3 having the for 
65 mula 
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or an acid addition salt theeof, 
wherein 
B” is hydrogen, methyl, ethyl, hydroxymethyl, ben 

zyl, —(CH2)G~N(R7")2 or —(CH 
2)a—-N@(Rs")2R9"A9, 
wherein 
each R7" is independently hydrogen, methyl, ethyl 

or Z-hydroxyethyl, 0r 
—N(R-;")3 is piperidino. morpholino, piperazino or 

N-methylpiperazino, 
each R8" is independently methyl, ethyl or 2 

hydroxyethyl, R9” is methyl, ethyl or benzyl, or 
—N5B(Rg")gR9" is pyridinium, pyridinium mono 

substituted or disubstituted by methyl or 

each R6 is independently C1.4alkyl, and 
R9’ is methyl, ethyl, propyl or benzyl, and 

a is 2 or 3, 
B1" is hydrogen, methyl, ethyl, hydroxymethyl, ben 

zyl or methoxyethyl, 
each R" is independently methyl or phenyl, 
R33’ is hydrogen, chloro, methyl or methoxy, 
T" is hydrogen, cyano or 

; q, 

wherein R3" is hydrogen or methyl, 
T1" is hydrogen, cyano or —CONHg, and 
X” is a direct bond, —(CH2)2—-, -—C0—-NH--, 

20 

25 

30 

35 

40 

45 

55 

65 

32 

0 
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- wherein 

N N?zjggised N NH__ R42“. is hydrogen, chloro, methyl or methoxy, 
_NH_|/ Y Y Y ’ R4315 linear or branched C1.4all<ylene, and 
0 0 R45a is chloro, hydroxy, methoxy, ethoxy, amino, 

N N N N 5 Z-hydroxyethylamino, N,N-di-(2-hydroxyethyl 
)amino, 3-diethylaminopropylamino, N-methyl-N 

NH(CHz)3N(CzHs)2 NH(CHz)3N(C2Hs)2 ' phenylamino, N-cyclohexyl-N-methylamino, pi 
peridino or N-aminoethylpiperazino, 

with the provisos that (i) when X" is asymmetric, wherein each A9 is independently a non-chromo 
either end is attached to Ring A and (ii) when at 10 phoric anion, with the provisos that (i) X” is in the 
least one R28’ is other than hydrogen, X" is a direct 3- or 4-position of each of Rings A and B indepen 
bond, —(CH2)2—-, —CO--NH—-, dently and (ii) at least one of B” and T" is or con 

tains a water-solubilizing protonatable basic group 
or a water-solubilizing cationic group. 

15 6. A compound according to claim 5. 
—CO—NH NH-—CO—. —SO2-NH—, 7. An acid addition salt according to claim 5 having 

the formula 

/ 
o’ N on ’ 

l 
H 

\ 
OH N \o 

I 
(CH2l3gaH(CH3)3 

wherein each A9 is a non-chromophoric anion. 
¢N\ 8. The acid addition salt according to claim 7 wherein 

_NH_$ ?_NH_' each A9 is lactate. 
N N 35 9. A compound according to claim 6 having the for 
§ / ("I mula 

R450 

\ 
CH3 

N69 N=Nl 
/ / CH3 

% \ H 
o N 01-1 NH-CO N=N 

l 
H HO N §o A9, 

I 
H 

50 wherein A9 is a non-chromophoric anion. 
10. A compound according to claim 6 having the 

formula 

\ 
CH3 

NG9 N=N 
CH3 / / CH3 

4 v \ H 
0 N on NH-—CO N=N 

l 
H \ 

HO N \o A9. 
I 
H 

wherein A9 is a non-chromophoricanion. 
—CO—NH—(CHZ)2—NH—CO— or —CO—N- 11. A compound according to claim 6 having the 
H-—R43——CO—-NH—, formula 
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wherein A9 is a non-chromophoric anion. wherein A9 is a non-chromophoric anion. 
12. A compound according to claim 6 having the 14. A compound according to claim 6 having the 

formula formula 

\ 
CH3 

N9 N=N 
/ / CH} 

CN 
0% N on xn—co N=N \ 

(‘3H ) @(CH ) — \ 

( 2 3 3 3 HO N \O 7A9, 

l 
H 

\ 
CH3 

Nw N=N 
’ / CH3 

CONHg 
0% N OH NH—CO_ N=N \ 

| e 
(Cl-L ,—'\1 CH \ w)! l( 3)} H0 N \O ZAGY 

I 
H 

. 50 

wherein each A9 is a non-chromophoric anion. wherein each A9 is a non-chromophoric anion. 
13. A compound according to claim 6 having the 15. A compound according to claim 6 having the 

formula formula 

CH3 

N=N 
/ CH3 ' 

CN 
04 N on NH-CO N=N \ 
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CH3 

/ N=N CH3 

0% N 0H NH-CO N=N \ CON“: 

((ill‘izh-Nw?slz HO N §O A9, 

[L 
wherein A9 is a non-chromophoric anion. 18. A compound according to claim 6 having the 

16. A compound according to claim 6 having the formula 

CH3 
CH3 

cN 
/ N=N NH-CO N=N \ 

A9 
\ 

Ho N \o 
l 

/ 
0/ N OH 

I H 
(CH2)3—N(CH3)2 

formula wherein A9 is a non-chromophoric anion. 

CH3 

. N=N 

/ . CH3 

CONHZ 
0% N 0H NH—co N=N \ 

((IIH ) QKCH ) — \ 

Z2‘ 33 HO' N \o 2A9. 

l 
H 

wherein A9 is a non-chromophoric anion. 19. A compound according to claim 6 having the 
17‘ A compound according to claim 6 having the "'0 formula 

CH3 

0 
H 

H 

formula wherein A9 is a non-chromophoric anion. 

\ CH3 
CH3 

H 
G9 = — = \ / N / N N NH CO N N 

\ 
' ¢ ' Ho N \0 A6 
O N OH | 

l H 
(CH2)z-N(€Hs)z 

wherein A9 is a non-chromophoric anion. * * * * 4." "‘ 


